The Candida albicans ELMO homologue functions together with Rac1 and Dck1, upstream of the MAP Kinase Cek1, in invasive filamentous growth.
Regulation of Rho G-proteins is critical for cytoskeletal organization and cell morphology in all eukaryotes. In the human opportunistic pathogen Candida albicans, Rac1 and its activator Dck1, a member of the CED5, Dock180, myoblast city family of guanine nucleotide exchange factors, are required for the budding to filamentous transition during invasive growth. We show that Lmo1, a protein with similarity to human ELMO1, is necessary for invasive filamentous growth, similar to Rac1 and Dck1. Furthermore, Rac1, Dck1 and Lmo1 are required for cell wall integrity, as the deletion mutants are sensitive to cell wall perturbing agents, but not to oxidative or osmotic stresses. The region of Lmo1 encompassing the ELMO and PH-like domains is sufficient for its function. Both Rac1 and Dck1 can bind Lmo1. Overexpression of a number of protein kinases in the rac1, dck1 and lmo1 deletion mutants indicates that Rac1, Dck1 and Lmo1 function upstream of the mitogen-activated protein kinases Cek1 and Mkc1, linking invasive filamentous growth to cell wall integrity. We conclude that the requirement of ELMO/CED12 family members for Rac1 function is conserved from fungi to humans.